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fitesl Containing 10%, of Cobalt. B. G. Livshits..and 
A. G. Rakhshtadt. (Kachostvennsys Stal, 1037, No. 7, pp. 37-40). 
(In Russian). A 10% cobalt atecl with and without the addition 
of ba, of molybdenum was investigated; the objoct of the 
reasearch wan to catabliah the optimur heat-treatment conditions 
and to determine the inagnotic propertice. For parta 10 mm. thick, 
made of steel containing no molybdenum, the following heat treat- 


Deas? 


mended : Heating to 1200" C. for 5 min., followed by 
for 75 min., followed by cooling in 

i by an air-quench. Tho 

tic propertics obtained 

versted, and remanonce 


v gauss. F 1-5, of molybdenum 
a aimilar b nded, with the difference that 
the final quenching tempers is C. The coorcive force’ 
obtained is 150 cerstod and the remanence 8200-8500 gauss. The 
coercive force may be increased by raising the fins quenching 


temperature. 
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_  Bermanent-Maguet Steel with a Migh Nickel ena Low Aluminiam 
Content, Part I. 38... Livahits and D. A. Gringaus. (Kachest- 
vennaya Stal, 1937, No. 12, pp. 39-48). (In Russian). The anthors 
continue thelr account of the investigation of the optimum composi- 
tion amd heat treatment for -atuminium magnet stecla (ere 

624). They com the magnetio pro; of 10/12, 32/12 and 
Sono iiiokal afemaiabete stools and thoes of the 28/11 steel which they 
proviously investigated. Tho 28/11 stecl has the beet maynetiv 
propertics, as regards both remanence and cuoorcive force. ‘The most 
tultable heat treatment for thia steel, irrespective of croas-section, is 
to oil-quench from 1275-1300" C., with eubsequont tempering at 
650-670° C. It is claimed that the 28/11 nickel-aluminium atee! in 
better than the iously investigated nickel-aluminium ateels with 
a low nickel aod high aluminium content, cularly in regard to tho 
permanoncy of ite magnetic properties. In certain special cases ateo! 
ccataining nickel 32% and aluminium 12% may find applications. 


Vite Ablev ave 


7 ; Cenace ELERenTs 


i 
{ 
| 
{! 
| 
H 


mealeSiait mbas 


——$——— 
a BGut son say 

edsad) Ot anv att 

———— 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7" 


6-00513R000930230007-7 


EOL BETS PT CORNEAL ALES BEG TY 


Soke oe A reerancee 


“CCCCC0CC06 Ce 
CCC Cesc eces oer ta 
cee RR US PRIN a Dea aD 
. 1ST a0 pup oapeay + 

Influence of Copper on Nickel-Aluminium Steel. B. G.Livabits 
and L. A. Chudkovskays. (Kachestvennaya Stal, 1938, No. 3, 
pp. 42-45). (In Russian). With the object of studying the 
powaibility of partially replacing nickel in nickel-aluminium per- 
manent-magnet steel, a arrics of alloys containing aluminiura 
11-12%, and nlekel plus chromium 28° and another series of 
alloys with the same nickel plus chromium cuntent, but in which tho 
aluminium content had been increased to 13% with the object cf 
raising the coercive force, were prepared and investigated. The 
resulta were compared with those given by ternary 28/11 and 20/12 
nickel-aluminium steels. The effects of heat treatment and, in 
particular, the quenching rate, on specimens of these alloys of different 
cross-section were examined. In general it was found that tho 
substitution of nickel by aluminium increased the residual induction 
and lowered the coercive force. The optimum copper content 
appears to be 6%. The nickel-aluminium-copper atecls showed 1 
much greater degree of permanency of magnetism in the cast state 
than did the aluminium-nickel stecls with an increased aluminium 
content which are used without being heat-treated. In the as-cast 
condition a specimen of 10 aq. cm. cross-section containing nickel 
22%, aluminium 14:5% and co per 6%, will give a remanence of 
600 gauss and a coercive force ot 0 oersted and thus appears to be 

of definite practical value. 
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Alloys with Additions 
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" approximate amounts of alloying elements in 
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Ihe prodiiet of the magnetic induction 


magi ction, however, sli 
ining 12% of cobalt is of practical value, 

the product of B and is high ss compared with that of 28/11 
nickol-sluminium steel and of Alnico. is alloy, which is con- 


the m 
(B) (H); the netio indu 
‘The alloy contai 


"APPROVE : 
D FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7 


. . 2 © eae 


PRPRO CS Serer ss rel 


Pa TT 


of Cobel sad 
tion here de- 


aide SDIEMEVA MOWEOD 


CIA-RDP86-00513R000930230007-7" 


"APPROVED FOR RELEASE: 03/13/2001 pride dc dager canton betas 


Toe ee serra ery 


2 


C66 663 66:-4 @-&. .@ O00 0606000066000 66¢0660 ree 
ee ; a eee Cee O cece OKeccccesescc sees teeess 


ee aidered to be the best those studied, has = coercive force of 
580-740, « remanence of ,and B x H of 360-400 depend. 
eo ing on the casting conditions. In alloys of type (1) the addition of 
ee up to 12%, of cobslt increases the ye armas orce and the product 
ee. ri x Hf; the maximum magnetio ction is obtained with 6% of 
ee cobalt for emall sections. An increase in the nickel content from 
e 17% to 22% in an alloy of small section contai cobalt 12%, 
@ aluminium 11% and co per 65%, increases H and lowers B, tho 
hd product B x B remai constant. A similar increase of the 
lee nickel content in an alloy containing cobalt 6%, aluminium 11% 
ee and copper 6% increases H and the product # x H, and alight ly 
eee reduces #, Chill-cast Alnico {n sections of 12 x 12 mm. and 30 x 
20 mm. {s superior to the 28/11 nickol-eluminium ateel, whureaa 
ee sand-cast Alnico in sections of 30 x 30 mm. is inferior to the 
oe 28/11 steel. The addition of copper to Alnico has no beneficial 
ee reaults. 
ee : 
ee 
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”G. Lavahits, J. Peek, Phys. (U8. 3. Ke) 10, HNL 
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netic properties. 11. ©. ldvsilts, Sial (N. 8.], 1, No. 6 
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of the magnetle properties of Fe-Ni-Al, Fe-Ni-Al-Cu, 
Fe-Ni-Al-Co aml Fe-NU-ALCu-Co alloys. In cach case 
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LIVSHITS, B. G. 


. No.1l, 1946. 
"Reversion Phenomenon in Aging Technicel Iron," Zhur. Tekh. Fiz., 16, No.1l, 19 
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LIVSHITS, B.G. 


Livshgts, B.G, and Tsuprunt, L.I, "Research oh the phenonenon of aging 
low-carbon steel,” report (Mosk. din-tagstali im. Stalina) 26, 1948, 


SO: U-2888, Letepis Zhurnal'nykh Statey, No. 1, 1949 
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“Employment of Thermomagnetic Method in Carbid& 
Analysis,” B.G. Livshits, K. V. Popov, Moscow 
Inst of Steel iment I. V. Stalin, 1 pp ie 
ra) 

"Zavod Lab" Vol XVI, No 2 To) 
ce: 


Introduces new method for thermomagnetic analy. 
sis of isolated carbides, used. for investigatiag : 
‘carbide phases of chromium steels, which permigg,: 
to.a certain extent, compensation for deficienky | 
dn chemical and X-ray investigations. Investi- ° 
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LIVSHITS, B. G. 
USSR/Metals ~ Alloys 
Metallography 


"Metallographic Analysis of Ferroalloys and Alloy Steels With the Aid of Thermal 
Coloration," S, 8. Gorelik, B. G. Livshits, Moscow Steel Inst imeni I. V. Stalin, 
3 pp 


"Zavod Lab" Vol XVI, No 5 


Describes method of thermal coloration in application to ferroalloys and alloy 
steels based on intensive oxidation of metals at high temperatures with formation 
of oxide films which are usually detected on metals as temper colors. Intensity of 


forming and thickening of films and, consequently, coloring depends on dissociation 
elasticity of oxide of given metal or compound and on rate of oxygen diffusion into 
metal through film and diffusion of metal atoms to film surface. 


PA 160T74 
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LIVSHITZ, B. G. and POPOV, K. Ve 


"Modifications in the Phase Diagram of the System Fe-Or-C," Dokl. AN SSSR, 
60, No.k, 1950. 


Evaluation B-62231 
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USSR/Sel1ta. State Physics = Phase Transformations in Solids 7 E-S 


Abst Journal: Referat Zhur - Fizika, No 12, 1956, 34732 


Author? Livshits, B. G., L'vov, V. S. 
Institution: Moscow Institute of Steel USSR 


Title: 


Investigation of the Mechanism of 


Aging of High-Coercivity Iron-Nickel~ 
Aluminum Alloy - 


Original Periodical: Fiz. metallov i metallovedentye, 1955, 1, No 3, 455-458 


Abstract: An alloy containing 27% nickel, 15% aluminum, and the remainder iron was 
investigated. The method of 2-step working, imitating continuous cooling fram a high 
temperature, was used: the homogeneous alloy was cooled fran 1,250 to 800 or 850°, 
was soaked for a tertain time (from one minute to 10 hours), and the resultant het« 
erogenecus state was fixed by hardening. The coercivity and the temperature coef= 
ficient of the electric resistivity of monolithic specimens was measured at various 
stages of the heat treatment. The NiAl phase was separated chemically, and in it 

the contents of iron.was determined and the coercivity, the saturation magnetic, and 
the temperature coefficient of electric resistivity were measured. The separated 
NiAl phase was furthermore subjected to heat treatment: slow heating to 100-700?, 
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Abst Journals Referat Zhur - Fizika, No 12, 1956, 34732 
Author: Livehits, B, G., L'vov, V. 8. 
Institution: Moscow Institute of Steel USSR 


Title: Investigation of the Mechanism of Aging of High-Coercivity Iron-Nickel- 
Aluninun Alloy 


Original Perdodical: Faz. metalloy i metallovedentye, 1955, 1, No 3, 455-458 


Abstract: after which the magnetic saturation and the coercivity were measured. 

It was found that the supercooled solid Solution of iron, nickel and aluminum alloy 
breaks up at 800-850? into an iron phase and a nickel-aluminun phase, containing 
iron. At a lower temperature (700°), there is a further decomposition of the nickel- 
aluminum phase with a separation of iron fram it. 
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"The Constitution of the Alloys Fe-Ni-Al in their 
-Ni-, High Coerciva State," 
8 peper submitted ut the International Conference on Physics of Magnetic - 
Phenomena, Sverdlovsk 23-31 May 56. 
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“LIVEHITS, By Gy, end MELOTILOV, B, V. (Moccow) 


"The Magnetic Investigation of the Ordering of the Alloys," paper 
presented at the International Conference on Physics of Magnetic Phenomena 5 
Sverdlovsk, USSR, 23-31 May 1956 
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(Physical properties of metals and alloys] Fisicheskie svoistva 

metallov i splavov. Hoskva, Yos. nauchno-tekhn. izd-vo mashino- 

stroit. lit-ry, 1956. 352 p. (MLBA 10:2) 
(&lloys) (Metals) 
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2. Antimony-cobalt systems--Thermodynamic properties 3. Antimony-cobalt 
systems--Metallurgical analysis 4. Antimony-cobalt systems--X-ray analysis 
5. Antimony-cobalt systems--Chemical analysis 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 247 (USSR) 


AUTHORS: ivshits, B.G., Ravdel', M.P. 


TITLE: The Effect of Molybdenum on Order/Disorder Transitions in 
Permalloy (Vliyaniye molibdena na uporyadocheniye permalloya) 


PERIODICAL: Sb. tr. Tsentr. n.-i. in-t chernoy metallurgii, 1956, Nr 15, 
pp 53-67 


ABSTRACT: Resistance (R) measurements and dilatometric investigations 
were employed to determine the effect of heat treatment and work 
hardening on the properties of Fe-Ni-Mo alloys of constant Ni 
contents (about 80%) and various Mo contents (0-6%), also the 
kinetics of structural transformations in alloys. The R of a hard- 
ened specimen of Ni3Fe alloy (0% Mo) after heating and slow 
cooling in the temperature interval of order/disorder transition 
declines by 17.5% due to ordering. Addition of up to 1% Mo dim- 
inishes this effect, and when more than 1% is added, its sign is 
reversed. In an alloy with 5% Mo, the increase in R attains 5%. 
On work-hardening, contrariwise, the R of alloys with 5-6% Mo 
diminishes by 13%, and the R of the ordered Ni3Fe alloy (OA) 

Card 1/2 increases by 36%. Dilatometric investigation of isothermic 
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. The Effect of Molybdenum on Order/Disorder Transitions in Permalloy 


tempering of a.hardened Specimen of Ni3zFe shows the reduction in volume 
common in OA. Under the same conditions of tempering, an alloy having 5% 
Mo showed the opposite, viz. » an increase in volume. In cold-drawn Speci- 
mens of Ni3Fe, quenched from 300-600°C, the R drops rapidly with time un- 
til equilibrium is attained. In Fe-Ni-Mo alloys, R increases in the same man- 
ner at all tempering temperatures. The greatest change in R in both cases is 
that occurring at 400-5009. Heat treatment in the 300-600° interval does not 
affect the microstructure of the alloy. The anomalous change in the proper- 
ties of Fe-Ni alloys when > 1% Mo is added is explained by the appearance of 
a K phase which may perhaps owe its existence to the fact that the Mo and Fe 
atoms form complexes as a result of the appearance of chemical bonding 
forces between the different atoms. These complexes are the reason for the 
supplementary scattering of electrons and consequently the increase in R. An 
alloy containing 1% Mo is midway between OA and alloys with a K phase. 


1. Iron-molybdenum-nickel alloys--Phase studies 2. Iron-molybdenum Ye.V. 
~nickel alloys--Phase transitions--Erfects of molybdenum 3. Iron-molybdenum 
-nickel alloys--Properties--Effects of heat treatment 4. Iron-molybdenum 

-nickel alloys--Properties--Hardening effects 


Card 2/2 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 279 (USSR) 


AUTHORS: Krasnopevtseva, T.V., Livshits, B.G. 
ence 
TITLE: The Effect of Vanadium on the Y + Transformation in Fe-Co-V 
Alloys (Vliyaniye vanadiyana yx + OQ prevrashcheniye v 
zhelezokobal' tvanadiyevvkh splavakh) 


PERIODICAL: Sb. tr. Tsentr. a.-i, it chernoy metallurgii, 1956, Nr 15, 
pp 68-85 


ABSTRACT: The effect of V on the v- QC transformation (T) was studied 
under continuous cooling of the gamma phase, as well as under 
isothermal: conditions. The investigation was carried out on alloys 
with 0, 2, 4; 6, 8, 10, and 12 percent V content, all alloys 
having a constant content of 51 percent Co. All measurements 
were performed on Akulov's anisometer. Measurements of 
coercive force were also performed and the microstructute of 
the alloys was studied. Increasing the V content from 0 to 12 
percent causes the itemperature, which corresponds to the begin- 
ning of the }*-+( transformation, to vary from 925° to 525°. 

In alloys with 2 percent V or less the }- occurs purely by 

Card 1/2 diffusion. An analogous process takes place also in an alloy 
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‘The Effect of Vanadium on the x -& Transformation ir, Fe-Co-V (cont, } 


containing 12 percent V; in this process also no martensite T 
was detected. In super-cooling the S phase of alloys containing 
4-10 percent V, as well as during isothermal exposure of these 
alloys, the decomposition Process al 

ever, when alloys containing 6 

rate of 5-6 deg/min the proce 


P. S. 


1, Iron-cobalt-vanadiun alloys ~ Transformations — Effects of 
vanadium 


Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7 


"APPROV 
ED FOR 
= RELEASE 
, 3/13/2001 CIA-RDP 
-RDP86-0051 

023000 

7-7 


"aiiigerdey 
Sy oles eee BL ne 
ar a tae ares 
eee Peete 

xs eo TE ETE Ee 

SFL Te. ¥ BRE 

Siaeis Ss 

: s St Rohe 

ss rs 2 


BS 
m ReferativnyY zhurnal> jurgiy?? 958, Nr 1,? 244 (USSR) 
Livshits: Ges Rayevskay® ’ 
glieable cally 
aluminum formirvy 
gnele kel alyum? 
_ er. T8ent® n 
360-396 
In an ef to di 
ent magn vin 
wit reauced A\ con 
rolled int foil 5- 
Ai 0- 5, and {so an jlo 
jementat alloying 
alloys contai not over 9p 
in the 1 9-850° © inte 
of Ni- \-Fe alloys UP 
g0 Oe at 6350 gaue 
oy cutters: in 
ispers d 


APPROV 
ED FOR 
RELEASE 

: 0 

3/13/2001  CIA-RDP 

-RDP86-0051 

3R00093 

023000 

7-7" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7 
sii. 3 by ZUR te RO eae Ce ere eel ERE ERS CRU RRO EF EY SaNsee TO : z 


137-D8-T-Tt T7* 


i -Ajuminum 
[ron-Nickel 
Maj etically Retentive Alloy® Based on 
Malleable Magn 


ne 
i added Nb algo co 
| pte p Laie aa ant contain latter is completely 
of isolated particles in aie Sarita pane to cheater 38 6 
: third phase» Fe,Nb. . sone taeenee ts a 
ae d no titanides are forme 
dissolved, 4n 


jens 
alle s—-Applicat 

t Dotermination 2. Iron nickel aluminum y 

1, Permanent magne p< 


Card 2/2 


RSE era Ba 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7 


SATS Te 


Sen arn ore Sac EL URE ae EEE ET EE a 


aa 


SOV/137-58-10-21512 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p150(USSR) 


AUTHORS: ea a Ibragimov, Sh. Sh., Avraamov, Yu. S., 
onev, Yu. K. 


TITLE: Theory of Phase Transformations in Nichrome and Nimonic 
(Teoriya fazovykh prevrashcheniy v nikhrome i nimonike) 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow, 
AN SSSR, 1957, pp 171-180 


ABSTRACT: The fact that electrical resistivity (ER), heat capacity (HC), 
and certain other properties of nimonic and nichrome alloys 
are functions of temperature indicates that a K-state exists 
in these alloys. In nichrome specimens which have been 
quench-hardened at a temperature of 770°C, the K-state 
appears as . result of heating to 400-460° Heating the alloy 
to 460-560° causes it to revert into a statically disordered 
solid-solution state. The formation of the K-state is 
accompanied Ly changes in the microstructure of the alloys, 
apparently as a result of deformations,:i.e., according to 
X-ray data the alloys retain their single-phase character. 

Card 1/2 A change in microhardness analogous to a change in the ER 
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imonic two Processes take Place: 1) Segre 

ofa Ni3(Ti, Al) phase from the solid solution at temperatures of 850-75 

' and 2) the appearance of a K~state at temperatures below 500-6009, 
the high Magnifications empl ( 


Pioyed (10-12, 000 x), electron-microscope 3tudies 
of the structure of nimonic Which h 


ad been tempered at 500-600° 

reveal any decomposition of the solid sOlution, even though the Physical 

Properties of the alloy had changed considerably in the process. 

= was also studied by the method of measuring th 
acuum relaxator, On the Strength of these d 
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Translation from: Referativnyy zhurnal, Elektrotekhnika, 1959, Nr 1, p 11 (USSR) 
AUTHOR: Avraamov, Yu. S., and Livshits, B. G. 


TITLE: Investigation of Nimonick y by Methods of Internal Friction, Electrical 
Resistance, and Dilatometric Analysis 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam, Vol 2, M., AS USSR, 
1957, pp 198-210 


ABSTRACT: In the nimonick alloy (21% Cr, 2.48% Ti, 0.67% Al, the rest Ni), the 
transmutation passes two phases: disintegration and "predisintegration.'' The 
former has a character of dispersional solidification, while the predisintegra- 
tion is actually a formation of Segregated Cr and Ti atoms. The disintegration 
takes place at 700-800°C; the K state (anomalous increase in electrical 
resistance when tempering after a hardening) is formed at 500-650°C. Both 
processes are entirely independent of each other. Bibliography: 12 ‘tems. 
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AUTHOR: Ivanushkina, A.Z. and iiyshits, B.G. 128 
TITLE : Alloying of 36% invar enables one to hange its properties 


ardening and tempering. (legirovanie 36-protsentnogo 
Sr EL a izmenyat' ego Svoystva putem zakalki : 
otpuska. 


PERIODICAL: "Fizika Metallov i Metallovedenie" (Physics of -Metals and 
Metallurgy), 1957, Vol.1V¥, No.1 10), pp.184-185 (U.S.S.R,) 


ABSTRACT: The authors show that the K~state can be obtained by 


“invar (36% Ni, rest Fe) was chosen and in Fig, 1 the change 
of the electric resistance after tempering from various 
temperatures of hardened invar containing 8% Mo is given. 
Thus, it is shown that a K~state can be obtained in omer as 
well as disorder solutions by introducing small quantities 


of a third component. One graph, 1 German and 1 Russian 
reference. 


Recd. July 24, 1956. 
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.  USSR/Solid State mer - Phase Transformation in Solid Bodies 
"Abs Jour : Ref.Zhur - Fizika, No 1, 1958, 998 


Author Tbraginov, &h.Sh., Livshits G. ae 


Inst Moscow Institute of Steel. 


Title Change in Properties and Structure in Solid Solutions 
With a Nickel Nase. 


Orig Pub Fiz. metallov 4 metallovedentye, 1957; h, No 2, 315~ «318 . 


Abstract An investigation was made of the influence of heat treat~- 
ment and cold deformation on the electric resistivity, li~ 
near dimensions, microhardness, and microstructurs of al= 
loys Ni-21.4 Cr and 57.4 Ni-16.55 CreFe (in percent). 

When heating hardened alloys Ni-Cr, the electric resistivi- 
ty of the specinens in a region of 420 == 530° is intense- 
le increased, starting with 530° it gradually diminishes 
to a minim and after 750° it again starts increasing. 
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alloys as a results of slow cooling. 
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Livshits, B. G. 489~3/26 
Re 


Note on the Modification of the Structure and the Properties of 
Solid Nickel. Solutions on a Heat Treatment (Izmeneniye stroyeniya 
4 svoystv nikelevykh tverdykh rastvorov pri termicheskoy obrabotke). 


Investiya AN SSSR Seriya Fizicheskaya, 1957, Vol. 21, Nr 9, 
pp. 12251231 (USSR). 


In this paper a new structural state (phase modification of 4 homo" 
geneous solid solution), which was given by Thomas, H. (ZS.Physik, 
129, 219, 1951) the denomination "K ~ state", in Chromium-Nickel, 
Mo-permalloy, and in alloyed molybdenium was investigated by means 
of measwring the electric resistance, its dilatation, strength and” 
magnetic saturation. These investigations produced consistent results. 
Thermodynamic problems and the causes leading to the formation of the 
K ~ state were not studied. The characteristic features of the K ~ 
state are summed up as follows? . 

L) the kinetics of the formation of the K - state show that this 
state comes into existence by diffusion, in the same way as ordering 
or the normal. aging process. 2) Within the solid solution the pro= 
cess takes pllace without the formation of a second phase with a lat= 
tice di*fering from that of the original lattice of the solution, 
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Livshlts, Be Ge, and L'ivov, Ve Se 
Note on the Structure of Fe~Ni-Al-Alloys in a Highly Coercitive 
State (Stroyeniye Fe-Ni-Al-Splavov v ikh vysokokoertsitivnom 
sostoyanii). . 


Izvestiya AN SSSR Seriya Fizicheskaya, 1957, Vol. 2l, Nr 9; 
pps 1232-1232 (USSR. )e 


The paper ie a short abstract from the lecture, the basic contents 

of which have been published in: FMM, 1, 455 (1955) and more detailed 
in Sbornik Trudov MIS, 33, page 75, 1955. The solid Fe-NieAL solution 
1s decomposed into a Fe — phase and a NiwAl ~ phase at high tempera» 
ture (at annealing and at aging as well). This leads to a coherent 
combination between the components of the structure, independent of 
the degree of pulverization. An anomaleous process of aging is charac* 
teriztic for tnese alloys. The anomaly consiste in the fact, that the 
maximum coercitive force is not obtained from an ordinary hardening 
by means of annealing, but is the result from a continuous cooling 
starting from high temperatures (from a one phase state) with a cri= 
ticah velocity. The continuous cooling can oe replaced with the same 
result by the keeping of a undercooked high-temperature solution, ' 
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Note on the Structure of Fe-Ni-AlL-Alloys in a Highly Coercitive State. 


first at 600 ~ 850° and then at 650 — 700°C. At these temperatures 
the decomposition takes place in two steps¢ Fe-phage and Ni-Al-phase. 
The first decomposition is proved with the help. of a microscope, the 
additional one by &@ phase analysis (chemical and X-ray) of the iso* 
lated NiwAlLephase, which is separated from the alloy elsctrochemically 
after different heat treatments. The decomposition is also proved by 
measurements of electrical, magnetical and other properties of the 
monolyt samples. It can be assumed, that the maximum increase of the 
coercitive force is caused by an increased isolation of particles of 
@&» iron on the additional decomposition of the phases (which have. 
been obtained at the first decomposition of the undercooled solid 


solition). 


ASSOCIATION: Mosecw Institute for Steel imeni I. Ve Stalin (Moskovskiy institut 
stali, imeni I. V. Stalina). 
‘0 


AVAILABLE ¢ Library of Congress. 
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AUTHORS $ Livsnits, Be Ge, and Molotilov, Be. Ve )8~9-5/26 
a CS 
TITLE. Note on Magnetic Investigations of the Ordering of Alloys on the 


Basis of Nij'n (Magnitnoye issledovaniye uporyadocheniya splavov na 
osnove Ni,Mn). 


PERIODICAL! Izvestiya AN SSSR Seriya Fizicheskaya, 1957, Vol. 21, Nr 9, 


ABSTRACTS The purpose of this paper was to clarify the influence of Mo on the 
ordering process of the Ni,Mn solution. Alloys of Nigkn without mo# 
lybdenium: and such with a folybdenum content up. to a were investi= 
gated. First the kinetics of the phase transformation at various tem= 
peratures were studied by means of measuring the electric resistance 
and then this process was analyzed exactly with the thermomagnetic 
method in the anisometer of Akuliove Moreover, the elastic properties 
and the structure of the alloys was investigated, It appeared, that 
the various stages of ordering are accompanied by a process of forna™ 
tior and growth of the crystal nuclei ‘of the ordered solution and 4 
gradual. disappearance of the disordered phases The introduction of 
molybdenum into Ni,un slows down the ordering and diminishes the degree 


Card 12> of the possible ordering. This decrease is not proportional to the 
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Note on Magnetic Investigations of the Ordering of Alloys on the 1y8.n9-5/26 


Basis. of Nijhin. 

dilution of Ni,Mn by molybdenum. The decrease of the extreme order 
apparently is hot only due to a distortion of the stoechiometrical 

: composition, but also to 2 basic modification of the interatomic 
combination. The ability of the solid solution for ordering is kept 
at an intreduction of at least 4,2 %eof molybdenum and no transition 
to the inhomogenuous solid solution takes place (K - state). The 
kinetics of the ordering of Ni,Mn compounds are identical wether al™ 


lioyed with molybdenum or not,» The basic contents of the hecture have 
been published together with Myuller, Ne N» and Savosttyanova in. 
FMM, 3, 477 (1956). 


ASSOCIATION: Moscow: Institute for Steel {meni I. Ve Stalin (Moskovskiy institut 
stali imeni I. V. Stalina). 


AVAILABLE? Library of Congress. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 200 (USSR) 


AUTHORS: Livshits, B.G., Ibragimov, Sh. Sh. 
Pomaniccne ater is 

TITLE: Investigation of Structural Transformations and Properties of 
Nichrome Alloys(Issledovaniye strukturnykh prevrashcheniy i 
svoystv nikhromovykh splavov) 


PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, pp 75-102 


ABSTRACT: The nature and mechanism of the K-state was studied on 
alloys Kh20N80 and Kh15N60, which were obtained industrially in 
the form of a wire 3.5 mm in diameter. Specimens encased in 
ampoules containing Na to ensure an oxygen-free atmosphere 
were maintained for 5 hours in a silit-resistor furnace ata 
temperature of 1200°C, after which they were cooled to 1100° 
within one hour, maintained at that temperature for one hour, 
and then were either quenched in water or allowed to cool ata 
specified rate. At temperatures below 400° the heat treatment 
was performed in sealed Cu cartridges. At higher temperatures 
the samples were maintained either in a Sn bath, or in quartz 
ampoules, Temperatures were measured by means of aPt-Pt-Rh 

Card 1/2 thermocouple. In order to study the effect of deformation on the 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 86 (USSR) 
AUTHORS: Livshits, B.G., Shishko, L.A., Lakhman, N.G. 


Lee es 
TITLE: The Quality of Steel Smelted in a Recirculation Oven (Kachestvo 
stali, vyplavlennoy v retsirkulyatsionnoy pechi) 


PERIODICAL: Sb. Mosk. in-t Sstali, 1957, Nr 37, pp 395-418 


ABSTRACT: An investigation is made of the quality of St 28 steel made in 
experimental heats and of St 3, 30, 40, 45, and Armco steels 
made in a recirculation oven using air with up to 50-80% O2, 
not preheated. The steel of the test heats corresponded in 
quality to the GOST (All-Union State Standards) and was dis- 
tinguished from open-hearth steel by higher homogeneity, 
superiority of mechanical and physical properties along the 
length of the ingot, low ([P] (which was 0.004-0.008% in Armco 
steel), but elevated [O]. The test steel differed little from 
open-hearth steel in [N] and [H]. Bibliography: | reference. 


A.Sh. 
1. Steel--Production 2. Steel-~Test results 


3. Furances--Effectiveness 
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Tran O from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 12, PP 205 - 206 (USSR) 
1%.'250 
AUTHORS: Livshits, B.G., Kossakovskay4, N.N.; Ibragimov, Sh.Sh., Avraamovs Yu.s5. 


« \ 
TITLE: Investigation Into Phase and Structure transformations of “EI!37" Alloy 


PERIODICAL: Tr, Sektsii metalloved. 1 term, obrabotki metallov, tsentr. pravi. Nauchno- 
tekhn, o-va mashinostroit. prom-sti, 1958, Nr l, PP 140 - 154 


ABSTRACT: 


; c O 0) P 0,005, © 

20.55, Ti 2,44, Al O. inder was Ni. 

Electric resistance was mé sured on ‘ machines during 
the heating process and at room temperatures ; nts were made on 
a capacity dilatometer; the temperatur acity was 
determined by the Sykes (Sayks) method ; etro- 
lytically separated deposits was determined by the 
microscopical and electron-microscopical methods, Moreover, 

AP ROVE! were performed. Heat treatment of specimens consisted of quench: 
Card FE RLEASEDsOR F213 paver te* cooling-off at various rates. Hignest 
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Investigation Into Phase and Structure Transformations of "EI437" Alloy 


hardness values were obtained if the cooling rate was 160 degrees/hour, corresponding 

to a sufficiently complete isolation of the separating phases and to not too excessive 

a coagulation, The electron-microscopical investigations showed that the separation 

and coagulation of the strengthening q '-phase was more intensive during continuous 
cooling-off from high temperatures than during tempering of a supercooled solution; the 
particle dimensions depended on the cooling rate, In slow cooling a hexagonal phase 

was revealed together with the y ‘<phase. Measurement of the temperature dependence 

of specific heat capacity and measurements of electric resistance and dilatometrical 
data, showed that two processes took place: namely, within the 700 - 900°C temperature 
range, a process connected with the formation of a phase in the solid solution, and a 
process of developing a K-state below 700°C; whose thermal effect was equal to 

1.35 cal/g, The first process shifted the maximum of the K-state formation slightly 
towards the lower temperature side. It is assumed that the origination of the K-state 

4s due to the formation of Guinier-Preston type zones in areas with increased concen- 
tration of alloying elements; it is characterized by the occurrence of a specific , 
micro-relief. There are 12 bibliographical titles, 


V.R. 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p 149 (USSR) 
AUTHORS: 


Van'-Zhun', Livshits, B.G. 
cen Oa, 
'The K-state and the Phenomenon of Recovery Upon Aging 
(K-sostoyaniye i yavleniye vozvrata pri starenii) 


vyssh. shkoly. Metallurgiya, 1958, Nr 1, pp 169- 
174 


ABSTRACT: The authors studied aging in the 300- 900°C temperature range of 


the Fe-Ni-Nb alloy after quenching in water from 1150°. 
aging in a low temperature range (300 - 600°) the electrical 
resistivity and hardness increase, while the Saturation magnetization 
decreases, which indicates the appearance of a K-state. In the high 
temperature range the changes of the properties exhibit a reverse 
character indicating an aging process accompanied by the separation 
of a second phase, which fact is verified by metallographic analysis. 
The activation energy of the low-temperature process is 

~ 40,000 cal/g-atom, that of the high-temperature process is 

~ 71,000 cal/g-atom, i.e., both are diffusion processes. The 
authors also examined the phenomenon of the recovery of properties 
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The K-state and the Phenomenon of Recovery Upon Aging 


after aging with a short (5-sec) heating to 700°. A complete recovery of the 

properties is detected only prior to the separation of a second phase. Both proc- 

esses examined develop independently and can proceed Simultaneously. 
: L.V. 
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Yeliseyev, S. A., Livshits, B. G. 

see 
The Comparison Between the K-State and the "Increasing Diffusion" 
in Some Iron Alloys (Sravneniye k-sostoyaniya i "voskhodyashchey 
diffuzii" v nekotorykh zheleznykh splavakh) 


SOV/163-58-1-32/53 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 1; 
pp 175-181 (USSR) 


The effects K-state and "increasing diffusion" are two phenomena 
occurring in the steel melt. 

The formation of the K-state in iron alloys is characteristic 
of. the increase in the electric resistance and the simultaneous 
increase in the hardness of the alloys. 

The "increasing diffusion" effect is also characterized by an 
increasing hardness and a decreasing electric resistance in the 
alloys. 

The two effects K-state and "increasing diffusion" were in- 
vestigated and the differences were explained. 

In alloys in which no K-state occurs after annealing and 
hardening such an effect dces not occur after deformation. 
There are 4 figures, 2 tables, and 11 references, 6 of which 
are Soviet. 


imlee lee 


Pern) q 


| 
| 
> 
q 
| 


CIA-RDP86-00513R000930230007-7" 


ERE EROVED pets RELEASE: 03/13/2001 CIA-RDP86- ecto a 
aH scamatacecpieey bapeaas inset Wr Mma sce cae ears 24 


| caine coercion Sezer ee i = 3 


opti er Se ps 


SOV/163-58-1-32/53 


The Comparison Between the K-State and the "Increasing Diffusion" in Sone 


Iron Alloys 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: Ootober 1, 1957 
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TITLE: 
PERIODICAL: 


ABSTRACT: 
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Livshits, B. G., Makhukov, N. G. S0v/163~58-2-43/46 


Ih tin 
Investigating the Hardening of the Cold-Deformed Alloy K4CRKBM. 


(Issledovaniye orpaeks kholodnodeformirovannogo splava K4QNKhM 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 2, 
ppe 239-242 (USSR) 


To investigate the micro structure of the cold-deformed alloys... . 
with 0,05% oarbon after the hardening to 600°C the alloy KAONMHM: 
wag used. The influence of the temperature of Lardening on the 
extent of internal friction in the alloys of the type K40NKhM¢ ‘rx = 
investigated. In the ourves plotted a maximum jump may be found 
at 300~350°C. This maximum is’ dependent on the relative mixing 
of the carbon and the atoms of molybdenum and tungsten. The 
extent of the maximum increases with the increase of the carbon 
concentration and the extent of deformation. The separation of 
molybdenum and tungsten formed decreases this maximum in the 
hardening after cold treatment. The investigations showed that 
in the alloys of the type K4(NKhM in the case cf a hardening 
after riveting processes take place which are analogous to the 
prosesses occurring in the alloys Ni-Cr, Fe~Al, Fe-Si, -Fe-Ni-Mo, 
and which are analogous to the prooess of natural aeing in 
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Investigating the Harde ing of the Cold-Deformed Alloy KA4CHKnM 


aluminium 8lloys, In the investigations of the internal friction 
carbon ccours 23 indicator in the formation of the K-state of 
the alloys. There ‘are 4 figures, 1 table, and 74 7eferenoces, 

10 of which are Soviet. , 


ASSOCIATION; Moskévskiy institut stali (Moscow Institute of Steel) 
Alloys of the TsNIIChM) 


SUBMITTED; November 25, 1957 


. t < aries 
Sucrregorigh see etter seareereh 


CIA-RDP86-00513R000930230007-7 


APPROVED FOR RELEASE: 03/13/2001 


"APPROVED FOR RELEASE: 03/13/2001 pera ita decade aa | 


AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


aS SEES Ce, Fore at alr deli o 
Seat TNS aR PEE ji 


Sis ceed Soe eeereieeeen OF CREE Bai 2 


Livshits, B. G., Myuller, N. 0, SOV/163- 58-3-33/249 
Rocio ita Mae 


The Investigation of the Phase Equilibrium in the System 
Cobalt - Chromium - Aluminum (Issledovaniye fazovogo 
ravnovesiya v sisteme kobal't - khrom - elyuminiy) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, 
Hr 3, pp 201 - 206 (USSR) 


In the present paper the diagram of the phase equi- 
librium in the system Co-Cr-Al was determined. Within 
the range of concentration of the triangle Co-Cr-Al 
the ranges of the «+0 ~phase were investigated based 
on the reaults obtained; this was done by constructing 
the three isothermal sections at 1250°, 1000° and 800°. 
Furthermore the phase equilibrium at 12509, 1000° ana 
800" C was investigated. The Samples investirated 

were maintained at the respective temperatures for 

1, 3,16 ani 128 hours. The. investigations were carried 
out by micro-structural analyses and x-ray structural 
analyses, as well ag by determining their microhardness. 
All alloys investigated may be divided into two Groups; 
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ter 
have two and three phases 


Phase ranges in the investigati 
for the cobalt cerners of t 
When the temperature ig dec 
the phase range a+0 widens 
aluminun content, the mono- 
with an increase of the chr 
phase range of € is larger at 1250° than at 100¢°, 
There are 4 figure, 1 table, and 4 references, 1 of 
whic’ Ls Soviet. 
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- AUTHORS: _Livshits, B. G. , Khorin, Ya. D- 
Y a cr cE 
TITLE’ Investigations of the Diagram of the Phase Equilibrium in the 
System Co-Cr-Ti (Issledovaniye diagrammy fazovogo raynovesiya 
sistemy Co-Cr-Ti) 


PERIODICAL: (isan? Neorganicheskoy Khimii,1958,Vol.3, Nr 3, pp.685-693 
USSR 


ABSTRACT: In this work the diagram for the phase equilibrium in the 
system Co-Cr-Ti with a chromium content of up to 55 % and 
a titanium content of up to 45 % was investigated. The 
alloys were produced of purest electrolytically produced 
chromium, pulverulent titanium and cobalt in acrucible 
tungsten furnace ef the type TBB-2 in a vacuum and argon 
atmosphere. In the phase-equilirbium diagram of the system 
Co-Cr the boundary between the solid solution of chroniun 
in cobalt and the 6-phase were determined. It is only in 
the alloys with 36 - 37 % that a smaller quantity of the 
O~-phase occurs. The experiments showed that the O-phase 
in the system Co-Cr directly forms from the liquid met. The 

Card 1/3 phase-equilibrium diagram of the system Co-CoTi was also 
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constructed, The nicrostry 


F that the Co-Ti alloys with a Ti-conte 
J consist of the 


(Solia Solution of titanium in hekas 
g0nal cobalt). the xX i 
32 % titanium showed that th 


/ The phase of the solid go 
in cobalt, 
2) The O-phase with & maximum quantity of titanium (10-154). 
On addition of titanium no marked modification of the hard.. 
1€88 of this phase Occurs, 
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oo 5) The chemical compound with approximately the following com=- 
position: Co cr Ti. There are 5 figures, 2 tables, and 9 
references, 4 of which are Soviet, ‘ 
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AUTHORS: ——livabits, B. G., Makhukov, y. ¢. S0¥/163-58-4-28/47 
TITtLe: Kinetics and Mech 


anism of Structural Change in Annealing a 
Cold-Worked Alloy of the K4ONKNETy pe (Kinetika i mekhanizm 
strukturnogo prevrashcheniya pri otpuske 


annogo splava tipa K40NKhM) 
PERIODICAL: Nauchnyye doklady vy 
PP 169-173 (USsR) 


ABSTRACT: Examination of spring alloys of the K40NKhM type with a 
Co-Cr-Ni-Fe basig permitted (Ref 1) 


ysshey shkoly, Metallurgiya, 1958, Nr 4, 


treatment of other one-ph 
Fe-Si, Fe-Ni-Mo. 4 maximu 
hardness, elastic limit, 

cold-worked alloys of the K40ONKhé type as fu 
annealing temperature. The electric resistan 
alloys has a maximum el 
The chief results of the examination 


annealing procegs are given. 
Cara 1/3 kinetic curves points t¢ 


ase alloys such ag Ni-Cr, Fe-Al, 
mM is observed at 400-500° on the 


of kinetics of the 
The Occurrence of maxima on the 
O processes in the alloy that - at 
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Kinetics and Mechanism of Structural Change S0V/163-58-4~-28/47 
in Annealing a Cold-Worked Alloy of the K40NKhM-Type 


isothermal retardation - are opposite as to their influence 
on properties. In the opinion of the authors, the formation 
of the K-stata leads to an increase of hardness. The 
electric resistance increases due to a reduction of mobility 
of the electrons (Refs 6, 7). The forming zones have 
dimensions in the order of magnitude of the free path of 
electrons, increasing their straying. A partial softening of 
the alloy at isothermal retardation is connected with the 
course of the recovery process after cold hardening. This ig 
confirmed by the dilatometric curves at isothermal 
retardation, and by the curves of the actual elongation 
factor and relative elongation. It is shown that in a 
hardened (not cold hardened) alloy with the structure of a 
more or less homogenous solid solution only one process takes 
place in heating (formation of the K-state occurs up to 5509, 
and a gradual destruction of the same at a temperature between 
550 and 650°). The second process (the recovery) is missing. 
It is shown that cold hardening greatly reduces the elastic 
modulus (in the given case by 20 %), and therefore the 

Card 2/3 interatomic binding powers too. Subsequent annealing at 
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Kinetics and Mechanism of Structural Change SOV/163-58-4-28/47 
in Annealing a Cold-Worked Alloy of the K40NKhM-Type 


different temperatures (for 4 hours) increases the - 
elastic modulus. This is connected with the formation of 
the zone of Gin'ye-Preston'g type (K-state). There are 
5 figures and 11 references, 4 of which are Soviet, 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
Institut pretsizionnykh splavoy TaNIIChM (Institute of 
Refined Alloys of the Central Scientific Research Institute of 
Ferrous Metallurgy) 


SUBMITTED: December 28, 1957 
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AUTHORS: 
QITLE: 


SOV/126-6-1-15/33 
Avraamov, Yu. S., Belyakov, L. N. and Livshits, B. G. 
Internal Friction Peaks in Ni-Cr Base Solid Solutions : 


(Piki vnutrennego treniya v tverdykh rastvorakh na 
baze nikel'-khroma) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr: 1, 


ABSTRACT: 


Card 1/2. 


pp 116-121 (USSR) 


The alloys used were 20% Or, 0.05% C, balance Ni, and 
20% Or, 2.48% Ti, 0.68% Al, 0.03% C, balance Ni 
(nichrome and nimonic respectively). Torsional 
oscillations in vacuc, using an apparatus not described, 
were employed, Fig,1 shows the effect of variable 


grain size ue by quenching from various 
es 


temperatur on the internal friction-temperature curve 
for nimonic (up to 220 ee two peaks: are found, at 

150 (A) and 650-660°C (E) respectively, The latter is 
caused by grain boundary displacement. Fig.2 gives 
similar curves for nimonic of low and high carbon 
contents, the latter after quenching and ageing. Fig.3 
shows the same for nimonic containing varying amounts of 
™i, From these results it is concluded that the A peak 
is related to the presence of Ti, as no deformation is 
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Internal Friction Peaks in Ni-Cr base solid solutions 


involved, and the peax rises with Ti content, The |, 
exact shape of the peak is affected by ageing at 520°C, 
and completely removed by ageing at 575 C for eight 
hours, Fig.4 illustrates the results of applying 
various heat—-treatments to the alloy. The effects are 
related to the formation of a K-state in the.a' solid 
solution, The fact that the A peak tends to split into 
two separate peaks, which behave differently, is not, 
however, discussed, 

Nhere are 4 figures and 3 references, 5 of which are 


Soviet, 3 English. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
SUBMITTED: October 22, 1956 


1. Nickel alloys--Physical properties 2. Nickel alloys-~ 
Mechanical properties 3. Grains (Metallurgy)~-Metallurgical 
Card 2/2 effects 4. Titanium--Metallurgical effects 
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Nr 4, pp 657-661 (USSR) 


ABSTRACT: 
the fact that accordi 
consist (within a wid 
phase only, may, in this 


transformations accompanied 
Alloys of the 

(Ref.1), 
undergo’a disorier—o 
of the "Nichrome" type conta 
alloys with 36% Ni 


properties. 
the formulae Ni 
others, 


the iron-base 
certain other materi 
structural condition 
~ Card 1/7 
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f alloys which, in spite of 
they 
temperature ranges, undergo 
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NizFe (Ref.2) and 
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» Stable at low temperatures and 
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The disorder-order 
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Investigation of Phase Transformations in Certain Ircn--Base Alloys 


‘transformations are accompanied by a decrease of the 
electrical resistivity of the &lloy, while a 
transformation from the normal tO the K-state results 
in an increase of thig Property. In both casey 
hardnass is increased and some other properties are 
- also affected. For obvious reasons, frssdom from 
. transformations of this type is very important in the 
case of single-phase alloys used for tha preparation 
of wire Strain-gauges, and the object of the present 
investigation was to ascertain whether such 
transformations occur in certain irorn—base alloys. 
The main alloying constitvent of the 5 investigated 
alloys was vanadium (8-14%). Alloys Yo.3 and 4 
contained in addition 2.15 and 2.9% molybdenun, while 
alloy No.5 contained 1.15% aluminium. The carton 
contient of the alloys, whose complete chemical 
analysis is given on p 658, did not exceed 0.045%. 
Higo purity metals were used for the preparation of the 
Card 2/7 alloys which were melted in argon, in a H.F, induction 
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Investigation of Phase Transformations in Certain Iron-Base Alloys 


furnace. After a homogenising treatment the cast 
ingots were forged to 8 mm diameter rods from which one 
group of experimental test pieces were prepared. Im the 
first series of experimnts, the as-forged specimens 
placed in evacuated ampoules and quenched from 1150°C 
were aged for 4 hrs at temperatures ranging from 

350 to 650°C, and harxiness Hy, electrical resistivity >, 
and magnetic saturation 4t1Jg of the alloys both in the 
quenched condition and after ageing were measured. The 
results reproduced graphically on Fig.l show that in the 
case of alloys No.1,2,4 and 4 (the Fe-V and Fe-V~Mo 
alloys) the heat treatment had no effect on any of the 
investigated properties. Since no characteristic points 
were observed on the dilatomtric curves taken on the 
specimens of these alloys heated and cooled at the rate 
of approx 2°C/minute, and since in gl] known cases she 
@isorder-order transformation and the transformation 
leading to the formation of the K-state occur in the 
temperature range employed in the present investigation, 
the experimental results were taken to indicate that no 
such transformations occur in these 4 alloys. On the 
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other hand, the electrical resiativity of alloy No.5 
(the Fe~T—Al alloy) was slightly increased after agei 


name.of "anabhatic 
diffusion" (Ref.6 and 7), the only difference being 


latter phenomenon the atomic £6 grezation 


ha . Hasiguti 
(Ref.10) who studied "angbetic diffusion" in’ plastically 


| deformed brass postulated that this effect’ is also 
43) Caused by atomic Segregation in the vicinity of 
ct ' 


ge 
perties due to both effects: should be the 
Same. However, while the onset of the 


ivity, intensive "anabatic diffusion" ~ 


Card 4/9 8 in an increase of hardiness when a 
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Investigation of Phase Transformations in Certain Iron-Base Alloys 


plastically deformed alloy is annealed in a certain 
temperature range below the recryStallisation temperature - 
shown on the example of aluminium bronze (Ref .7) 
electrical resistivity. In order 
same applies in the case of 
find out whether an alloy in 
after quenching and 1 peing 
aled after having 


increased and 9 

treatment. In alloy No.5, the increase 

accompanied by a slight (1%) increase of @ 5 

indicated that in this case the +ransformation from 
Card 5/7 normal to the K-state had occured. Iv was concluded 
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Investigation of Phase Transformations in.Certain Iron—Base Alloys 


from these results that: (1) Alloys in which no 
transformation to K-state occurs during ageing of 
previously quenched specimens, are also free from this 
effact while being annealed after having been subjected 
to cold, plastic deformation. (ii) The effects of a 
transformation from normal to the K-state are different 
from those of "anabatic diffusion”. (iii) In iron-base 
alloys which contain elements characterised. by the 
body-centred cubic crystal lattice, and in which no 
elements crystallising in the face-centred cubic lattice 
are present, the transfcermation from normal tc the 
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» RS. Lebedey and V.S. Post. 


wee ee 
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TITLE: Modification of Structural Transformations in Permalloy Dusing 
Alloying With Molybdenum (Izmeneniye atrukturnykh 
prevrashcheniy v permalloye pri legirovanii molibdenom) 


PERIODICAL: Iavestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Yol 22, Nr 10, pp 1263 - 1268 (USSR) 


ABSTRACT: On the basis of measurements of the electric resistance, 
of the strength, of the temperature dependence of the 
internal friction, and of the saturation magnetization in 
the present paper the nature of the structural transforma~ 
tions in Fe-Ni-Mo alloys was explained and the critical 
temperature range was exactly defined. The examined alloys 
are listed in the table. The information collected permits 
to draw the following conclusions: In the hardened solid 
alloy the molybdenum atoms are in the free state. For this 
reason under the influence of the external strains a co- 
ordination takes place without hindrance, i.e. a new orienta~ 
tion of the atom-pairs of molybdenum (according to the model 
by Siner). When the alloy is worked unto the K-state, zones 
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Daring With Molybdenum 


(of the type of the Guinet (Gintye) - Preston zones) 
containing the molybdenum atoms are formed. The alloy 

beh ves as if an intraphase separation had taken place in 
it. The molybdenum atoms in this case are no longer in the 
free state and therefore cannot participate in the coordina- 
‘tion under the action of a strain. Therefore the maximum 

of the internal friction initially decreases and in the case 
of a protracted tempering completely disappears. The measure- 
ments of the internal friction showed that the molybdenum 
atoms in the case of the formation of the K-state apparently 
are removed from the solid solution. This fact proves that 
in solid solutions during the process of tempering zones 

are forming whioh contain the molyddenum atoms and which in 
their oomposition differ from the basic solid solution. The 
investigation of the temperature dependence of Young's 
modulus in Fe-Ni-Mo alloys shoved that this modulus increases 
when the K-state forms. There are 5 figures, 1 table, and 
ll references, 7 of which are Soviet. 
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PURPOSE: This textbook is 
technical education special 
ful to staff members of plant labo 


institutes. 
COVERAGE: The book deals with thermal, volumetric, 

cal, elastic, and other properties of metals and alloys. Emphasis 

4s given to the relationship between physical properties and compo- 
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magnetic, electri- 
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Physical Properties (Cont. ) SOV/4062 
Sivion and structure. The use of physical methods for solving 
problems 1n metallography and heat treatment of metals and alloys 
i8 also discussed. Chapter IX was written by Candidate of Techni- 
cal Sciencss Yu.V, Piguzov; pages 312-315 of Chapter VII were 
written by Candidate of Technical Sciences N.A. Solov'yeva. There 
are 392 references, primarily Soviet, English, and German, 
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TITLE: Rehabilitation Phenome na 


After Aging in the Alloy N36kh? 
(Yavleniye vozvrata svo 


ystv posle stareniya splava N36kKh?) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, 
Nr 1, .pp 170 ~ 174 (USSR) 


ABSTRACT: The investigation of the nonemagnetic corrosion resistant 


S-ring alloy N36XhT (Ref 1) showed that after hardening at 
temperatures above 900° an Oversaturated solid solution 
was formed. A consolidation Occurs if the alloy is aged 
afterwards. The consolidating phase is the intermediate 
phase of the (Hi,Fe),?i-type with a hexagonal lattice. The 
electric resistance 6f the alloy increases in the initial 
ctage of aging at 400-6009, and decreases at higher temper- 
atures. This anomalous phenomenon has for the first time 
been discovered in Al-Cu alloys (Ref 2). The constituents 
of the alloy unéer consideration 


are as follows: 34.5% Ni, 
Card Me 12.43% Cr, 3.62% Ti, remainder Fe. The maxinun increase 
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Rehabilitation Phenomena After Aging in the Alloy Nz6xh7 SC¥/162-59-1-33/50 
of the electric resistance was found at 466-500° and a 
halting time of 15 hours. If aging is carried out above 
600° the electric resistance decreases reaching its nininun 
value at 760°. The metallographic analysis showed that the 
consolidating phase serarates only at 5C0° and above, Hence 
it appears that during aging two processes occur in the 
alloy N36KhT, which, however, cannot clearly be distinguished 
in the temperature curve, In order to determine the nature 
of the process at lover temperatures the influence cf cold 
working upon the properties of the samples was investigated, 
The rehabilitation phenomena were investisated after aging 
at 400, 450 and 500°, This effect was also ascertained with 
the help of a dilatometer. The investigations allow to make 
the following statements: The aging process in the alloy 
N36KhT proceeds in two stares. At 40C-500° it is primarily 
that of a formation of the K-state, whereas at temperatures 
above 500 ° the (Ni, Fe),Ti-phase is primarily separated. 

The increase of the hardfess and of the clectric resistance 
by aging at 550-5500 is basically due to the K-state. This 

Card 2/4 structurel state is removed by cold working. An aging at 5c0° 
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after cold working leads to a rehabilitation of this siate. 
The anomalous rise of the electric resistance due to aging at 
low temperatures is apparently a result of an independent 
process (the formation of the K-state) and not a result of 

the preparation for the separation of the second phase. The 
incomplete rehabilitation of properties indicates that by 

ea short-term heating to high temperatures the K-state is 
destroyed, whereas the separations of the second phase are 
stable. A comparison of the results obtained in this work 
with earlier results (Ref 6) shows that in N36KhT the same 
processes occur during aging as in Invar steel alloyed with 
niobium. A comparison of the aging process in alloys of 

the Fe-Mo-, Fe-W-, and Fe-Ni-Nb systems (Refs 6,7) with that 
of N36KhT indicates that the rehabilitation of properties 

is found in such alloys, in which an anomalous modifica- 

tion of properties (primarily of the electzic resistance) 
occur in the intial stage of aging, which is connected with . 
the formation of the K-state. There are 4 figures and 7 
references, 4 of which are Soviet. 
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Mechanism of Structural Transformations Occurring During the 
Drawing of Cold-worked Alloys of the Type K40NKhM 
(Mekhanizm strukturnogo prevrashcheniya pri otpuske 
kholodnodeformirovannykh splavov tipa K40NKhM) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, Nr 1, 
pp 174-178 (USSR) 


The drawing of cold-worked spring alloys of the type K4ONKhM 
at 400-500° leads to an increase in hardness, to a rise of the 
proportional limit, of the electric resistance and of Young's 
modulus. In other papers (Refs 1, 2) the authcrs voiced the 
opinion that by drawing the temper of these alloys a K-state 
results. This state is characterized by tine existence of 
segregates of homogeneous atoms of the Gin'ye-Preston zone type, 
By using the dilatometric method it was damonstrated that in 
drawing cold-worked alloys of the K4ONKhM type two processes 
are released. They result in a reduction of the volume and of 
the strain coefficient. From the information gained by 
measurements of internal friction (Ref 1) it was assumed that 
the K-state in alloys of a K4ONKhM type consists in the 
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formation of segregations of molybdenum end tungsten atoms. 

Two alloys were investigated: the Co-Cr-Ni-Fe basis of the 
K4ONKhM alloy, and the same basis, to which molybdenum was 
alloyed additionally. The investigation showel that an addition 
of molybdenum facilitates the formation of a K-state in the 
alloy, and that in this process also other atoms (probably 
chromium) participate. A similar influence is also exerted by 
molybdenum upon the elastic limit of the alloys. After drawing 
at 500° the elastic limit of a molybdenum alloy increases from 


110 to 160 ke/mm”. If the drawing temperature is increased 
the elastic limit is reduced. The data collected demonstrate 
that the high elastic limit of such an alloy is due to the 
molybdenum (and tungsten) content of the solid solution. An 
increase of the electric resistance, which is typical of the 
K-state, was found in the molybdenum alloy. In. the alloy 
containing no molybdenum no anomalous increase of the electric 
resistance was found. In conclusion it is said that the 


Card 2/3 improvement of the elastic properties can mainly be ascribed to 
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the presence of molybdenum in the alloy and that the carbon 
constituent plays only a minor part in the increase of 
Young's modulus and of the electric resistance due to drawing. 
There are 3 figures, 1 table, and 2 Soviet references. 


ASSOCIATION: Moskovakiy institut stali (Moscow Steel Institute) 
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AUTHORS : Weng Jun ) Livshite, B- Ge 
TITLE: Phenomena of Recovery Properties After Aging of the Alloys 


Fe-Mo and Fe-W (Yavleniye vorvrata svoysty pogle stareniya 
splavov Fe-Mo i Fe-#) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959+ 
Hr 2, pp 227-232 (ussR) 


ABSTRACT : The recovery of properties after aging was investigated in 

the systems Fe-Mo (21 and 43% Mo) and Fe-W (16 and 9% W). 

Tre samples were hardened and then tempered at different 
temperatures and stored for aging. The dependence of the 
properties of the Fe-Ho (21% Mo)- and Fe-¥ alloys (16% #) 
on the tempering temperature was investigated and the re- 
sults are given in figure 1. The kine fic aging curves in 
the Fe-Mo alloys (12% Ho) show at 600° that the aging process 
proceeds in three stages$ spontaneous decomposition in the 
case of an aging duration of 30 minutes ; colloidal equilibrium 
after an aging of 1 - 40 hours and coalescence after an 
aging duration of more than 10 hourg. me change of the 
properties in Fe-Mo alloys in the case of heating below 

Card 1/2 400° is given in figure 4. The alloy of the system Fe-W (16% W) 
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"Phenomena of Recovery Properties After Aging of the Alloys Pe-Mo ang Fe-¥ 
shows that no recovery of the roperties after the aging at 
a tempering temperature of 600° and in the case of further 
heating up to 800° (Fig 5). The aging in the alloys Fe.Mo 
and Fe-W has the Same character. The change in the Properties 
of the alloys of the two systems is connected with the oc- 
currence of a second phase. There are 5 figures and 10 
references, 6 of which are Soviet, 

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
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sovVv 126-8-3-12 3 
AUTHORS: Livshits, B.G- and Makhukov, N.G- / sa 
TITLE: Investigation of the Tempering process of the cold 
Deformed Alloy K4ONKhM . 
PERIODICAL: Fizika metallov i metallovedeniyes 1959, vol 8, Nr 3, 
pp 400-'405 (USSR) 


ABSTRACT: The alloy K4ONKhM has & complex chemical composition 
with the system Co-Cr-Ni-Fe as its basis. porodkina, 


Makhukov and gol'ts have shown (Ref 1 and 2) that the, 
emperature of 1100 to 1150 C; 


e with a face-centred cubic 


possesses a one-phase structur 
& lattice. On cold working by rolling or wire-drawing, 

followed by tempering at hoo to 500 ©, the alloy acquires 
high elastic properties: strength and hardness. Fig 
shows the change in hardness, elastic limit and electrical 
resistance of a K4ONKhM alloy,» containing 0.05% 
tempering (soaking for 2 to & hours) after 4 7 
deformation. The authors of this paper undertook an 
investigation of this alloy with the aim of establishing 
the mechanism of hardening during tempering. The chemical 
composition of the alloys investigated is given in the 


Card 1/4 table on p 401. In Fig 2, the % elongation and the ma 
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s0v/126-8-3-12/33 
‘Investigation of the Tempering process of the Cold Deformed Alloy 
«4 ONKHM 


of the peak of internal friction of K&ONKhM alloys of 

the following carbon contents: 4 ~ 0.12%. v- 0.05%. 

B - 0.015%. {state of the alloys before tempering: 
1- deformed 70%, 2- deformed 30%, oe water quenched 
from 1100°C. ) uthors arrive at the following 
conclusions: j t processes take place 
during tempering in co KKONKhM type alloys. 

preferentially in the temperature 
and probably leads to the formation 

of atomic ses i £ the Guinier-Preston zone type 
(K-state). Th . cess occurs preferentially in 
the temperature to 700°C and leads to the 
precip i the solid solution 
as well as t i relaxation and 
recrystallization. ature process is 
accompanied by increase in hardness; elastic Limit, 
modulus of elasticity a tric resistance and by 4 
decrease in volume and ficient of expansion 
of the alloy. 3. i olution (after 

Card 3/* deformation) of alloys © aining 
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Investigation of the Tempering Process of the Cold Deformed Alloy 


. K4ONKhM 


SUBMITTED: 


Card 4/4 


atoms of metallic components of different diameter and 
carbon atoms, a peak appears on the curve Q-1(T) for 
internal friction at 300 to 350°C. This peak is due to 
the relative displacement of carbon atoms and atoms of 
large atomic diameter (Mo, W). 4. The magnitude of the 
internal friction peak increases with increase in carbon 
concentration and degree of deformation. 5. The 
segregation of Mo and W atoms is the reason for the 
decrease in the magnitude of the internal friction peak 
on tempering after cold working. This enables the process 
of the K=state formation to be studied by the internal 
friction method, In such an investigation C serves as 
an indicator for the formation of segregation of the 
constituent metal atoms. There are 8 figures, 1 table 
and 12 references, 9 of which are Soviet, 2 German and 

1 English. 
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19.7520 $0V/126-8-3-18/33 
AUTHORS: Livshits, B.G., Avraamov; Yu.S., Osvenskiy, V.B., 
Mezhennaya, 5-0. and Belyakov, L.N. 


TITLE: Internal Friction of Metastable Solid Solutions 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3; 
pp 440-448 (USSR) 


ABSTRACT: The alloy of stoichiometric composition NizMn and alloys 
of the same composition alloyed with 1.34 and 2.779% Mos 
respectively, were studied by measuring the temperature 
dependence of internal friction. Using this method, NiFe 
type alloys without molybdenum and those alloyed with 
molybdenum, and also EI437A type alloys (mimonic) were 
studied. The chemical composition of the investigated 
alloys is shown in the table on p hki, The internal 
friction was measured in wire specimens, 300 mm long and 
0.7 mm diameter, in vacuuin. The alloy NisMn is an ordered 
alloy with a Curie point of approximately 350°C (Ref 10 
and 11). In the curve showing the temperature dependence 
of internal friction of a quenched NisMn alloy (quenched 
from a temperature above that at enter ordering occurs) 


two peaks, A and B, with maxima at 120 and 290 C are / 
Card 1/4 observed (Fig 1). In the curve of the temperature 
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an additional peak, D, having a maximum at 226°¢, 
appears; the Seneral level of internal friction rises 
sharply (Fig 2). an additional peak, C, having. a 
maximum at 316°C, is evident in a carburized NizMn alloy 
Containing 0.35% ¢ (Fig 3). The Appearance of this peak 
is due to the diffusion of carbon atoms in the elastic 
stress range, During the investigation of the influence 
of alloying the NizMn solid solution With molybdenum, it 


internal friction curves (Fig 4), In Fig 5, the influence 
of heat treatment on the temperature dependence of a NizMn 
alloy containing 1.34% Mo is shown, 4A Similar result i3 
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Internal Friction of Metastable Solid Solutions 


friction of the alloy NizsFe. Fig 8 shows the influence 
of heat treatment on the internal friction of a nimonic 
alloy. In Fig 9, the change in internal friction with 


The authors 


« The magnitude of 
the greater, the greater 
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(Fig 9). Thus measurement of the internal friction 
(metastability’ peaks) renders differentiation between 
ordering and K-state possible. There are 9 figures, 
1 table and 19 references, 12 of which are Soviet and 


7 Western. 
SUBMITTED: August 12, 1958 wee 


Card 4/4 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230007-7 


C208 ISM ORS Oe Ree OEESEE a BESTE WSR RNC 7 - eee 
ete PMR SS Ee Wereatbeny HEPH ESS eae fe PP EEES aE Migse GER RS sine! 5 Rg ty tess. 
; a i é NEES eT Tet Bers Se = SS SOR RE Be WY IeSSI NE IRR ORs Wate means tom Saag 


PHASE I BOOK EXPLOITATION sov/42h8 
Livshits, Boris Grigor'yevich, and Vladimir Sergeyevich L'vov 
ge 


Vysokokoertsitivnyye splavy na zhelezonikel 'alywainiyevoy osnove (Highly Coercive 
Iron-N icke1- Alu minum Base Alloys), Moscov, Metallurgiziat, 1960. 157 p. 


Errata slip inserted. 3,200 copies printed. 


Ed.: Yu. F. Avraamov; Ed. of Publishing House: A.L. Ozeretskaya; Tech, Ed,: 
L.V. Dobuzhinskaya. 


PURPOSE: This book is intended for physicists specializing in magnetometry and 
physical metallurgists studying problems of structural transformations and 


physical properties of highly coercive alloys. 


ledge of highly coercive 
n-Soviet data and 


pe cae 
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the kinetics of phase transformations and the fundamentals of heat treatment. 
Data on the effect of alloying elements on magnetic and other properties of 
4ron-nickel-aluminum-base alloys are presented, Examples of the utilization 
of the alloys in manufacturing and the results of a statistical analysis of 
magnetic properties under conditions of mass production are given. No per- 
sonalities are mentioned, There are 125 references! 68 Soviet, 38 English, 


17 German. 
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Base Alloys 11 
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Investigation of the kinetics of regular and 
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Effect of stresses on the magnitude of coercive force 50 
Causes of increased magnetic saturation of Fe-Ni-Al alloys 
during heating to 500°-600°C after quench hardening and 
“type II" treatment 
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Heat Treatment in a Magnétic Field 
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treatment in a magnetic field 69 
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